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ABSTRACT :
The present study 1§“explores the extent, to which
the standard format of the conservation assessment task may mask
conserving abilities of - preschoolers and (2) 1nvest1gates how the
wording of a typical conservation task may affect the type of
justifications offered by children of two different socioeconomic

backgrounds.. Subjects included 48 4~ to 6-year-—old preschool ang
kindergarten children (25 girls and 23 beys). Half were from

middle—-class fam111es, and the other half were from low-income

families. The exper1mental des1gn included three phases: a pretest to

establish the nonconservxng status 6f all part1C1pants, a limited

: Conservat1on tra1n1ng 1ntervent1on, and conservation p sttests: .

=z bbb — e e — — - L

Subjects were grouped by socideconomic status and assibned. to: either

the training condition or to one of the two control conditions. _

Results indicated that logical problem-solving strategies cons1dered
'tjﬁxcai of the concrete operational period can be tapped at an '
earlier age, provided the task is structured in a manner that
diminishes the role-of irrelevant cues and facilitates the emergence
of 1oglca1 reasonfhg skills. It 1s ‘concluded that fiﬁdihg§ §upportéd
of the solution to the conservation problem and that Justlflcat1ons
emanate from a coordinated and revarsible structure. Overall,
low—income children performed as well as middle—class ch1ldren, a
fact that confirms the. genera11ty of the’ eogﬁvtlve strengths

uncovered. (BJD)

Y

)

%!
*!
%I
%!
%!
*i
%!
%I
»
»
»
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
b
*
%
%
*
*
*
*
%
*
*
*
%
*
¥
*
R
*
*
*
*
*
¥
*
¥
%
¥
¥
*
*
¥
¥
¥
*
¥
*
*
W

,,,,,,,,,,,,,,, . ?

from the orxgxnai document. ,,,,,,,,,,,, *

*
************************************k****************************ﬁ*****

*I
x
L]

@
Qa
=
0
o+
W
o
.3
0
i
=1
g |
g |
()
e
oI
o

1
<

Nl

1

.

U)

W

il

(D |

ot

=2

o

o

'

‘o

r"

r"

o

W

o+

0

oF

=R

o

M

3

..

Q-

!



>

4908

ED23

ERIC

Aruitoxt provided by Eic:

.

_.U.S. DEPARTMENT OF EQUCATION _. Fe

- . - . - NATIONAL INSTITUTE OF EDUCATION.
FDUCATIONAL RESOURCES INFORMATION
- CENTER HRICH .

CThes document has been n-nmmuod/d:;

roceved from they persan o organeation
angpnabing ot o .

Mmar_changes have been made to anprove’

reprodoction quabty

R Pomts ol view or opmiuns, stated i this docy
. et do hot recensanly represent uificnl NIE

posaicrTon oy

P

T

. - . " 5

Accessing Cognitive Skills in Preschool Children of

Middle and Low Income Families

Claire Golomb & Lynn McLean
Pepartment of Psycholcyy

University of Massachusetts at Boston
DY '

- oo SS{ON TO REPRODUCE THIS
) : ' ~PERAMISSION TO REPRODUCE T
- MATERIAL HAS BEEN GRANTED BY

Jow G

~

: e
. . 10 ]’H,E,EDVUCGATVIQNAI;HE A
INFORMATION CENTER (ERIC).

OURCES

«

-Ppaper delivered at the Symposium "Moderators of Competence”
Twelfth Annual sympégiuﬁ of the Jean Piaget Society

June 3-5, 1982, Philacelvhia W

e
o

Ky



'Accessing Cognitive Skills in Preschool Children of

T Middle and Low,Income Families

i

- - The problem of the order in which: logical explanations of iéeq&ity,
N inversion and compensation to the conservation problem are acquired .

' by preoperational children has been a source of controversy between
ﬁféééhihéntiy American and Eenevan inveétiqators; American iﬁvestigatoré
(eredolo & Acreddlo, 1979; Bruner;:1966; Elkind & Schoenfeld, 172;
Field; 1977, iééi:§ﬁ§¢ei & Rikseh, 1973) stress.tﬁg %;eGOminagce of
identity responses on trained conservation; and contend that the

preoperational qualitative notions of identity are the developmerital

precursoxs of the more quantitatively oriented justifications typical :
. N - ,'

of the concrete operational period which, :according to Piaget; is characterized

by its,reversibility. Piaget denies the:claim that qualitative identity
provides a link to t?e more advanced foims of conserving justifications:

The latter are based on the understanding that certain transformations,
P B o ' ) . o . . o o o =~ '
for example, iIn shape, size or length, do not affect the quantity if
nothing has been added or subtracted (identity), that this can be o

Fa%

,,,,,,,,,,,,,, Ll o oL _ el . _ oL
. demonstrated by canceling the transformation (inversion), and that.

an explanation of the phenomenon requires reference to two dimensions, o
i.:e., what is gained in one is lost in the other (compensation):. To

quote Piaget directly: "It is, then, the total system §F4§réupinq which
is responsible for the formation of the conservations, and not identity:
. ~ - : -~ B <~
- identity is but one element which has been transformed by the system .

itself, rather than being the source of the system." (1968):

i @
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preschoolers who participated in pretense play sesﬁ;oné were able to

N : R S

- & . oo o A . . .
The prevalende of identity respornses ori-coriservation training

studies has usually been interpreted as lending support to the

qualitative statud 6§ identity expiénaticns; However, Field's (1977) finding
#ﬁat the't§pé of expldnation is also a fynction of the'partiéuiéfaquéntity
involved, éugge;ts"that the prepénderance of identity rgépcnsgs may, in \
part, be situationally determined; by ‘the particular task and the form

in which the questdons are stated:. Indeed, in the usual conservation

o

training task, the initial state of the quantity, i.e., the original
identity prior to the transformation of the material is stressed and

even dguonstrated. Futhermore, in the conventional pre- and posttests

‘the examfiner, repeatedly refers to the identity concept when s/he

- IS

‘uses’ such terms as "same" and "more:." Thus the standard format of

conservation training and testing appears to predispose the child toward
. B v <
an identity explanation:  Support for such an interpretation also comes

¢ from the pretense play studies (Golomb & Cornelius, 1977; Golomb, ‘Gowing

Y o -

& Friedman, 1982) which report that although previously -nonconserving

-

+ offer, without further training all three types of /explanation; the identity

Goodnow (1973), investigators haved failed to examine thepotential effects’

of the wording of the qQuestions on the type of explanation: When researchers

phrased their questions in the manner of "How do you know?" or how can
you tell?" or a simple variant thereof; a format that may well have ’

_ N .. - - . oxy
-«

engouraged ﬁgf production™of identity responses.

The present study explores the extqnt to which the standard format

[
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of the conservation .assessment task may mask consérving abilities of

preschoolers, and how the wording on a typicai.cbnéérvatjoﬁ task may
) . . , . ) < .
. affect the type of justifications offered by children of two different
< sociaéaénamie backgrounds.
In thé,§bpvéﬁti6nal"ééﬁsérVétibﬁ task, the child is usually.presented

with two equal looking quantities. Next, the éxaminer transforms one
of the quantities, for exampleé, a ball of playdough into'a long sausage,

and asks the child whether both still have®the Sae amount or one has more. .

the question may well encourage a nonconserving response and thus mask
the availability of logical reasoning strategies. With these considerations

in mind we modified the conseérvation posttest in twd major ways:

(a) Following the transformation of one of the two equal looking quantities,
the child was provided with the correct conserving judgment and asked for
his explanation; (bj The p@résiﬁg of thé;qUéétiOﬁé was iﬁtenaeé to elicit
'the three different types of justifications. ,Thus following the judgment
of équality; the examiner's édestion ;Cé; YOu tell me th they.ﬁsth
still have the same amount” refers to the chii&ig'gpowiéégé that both
quantities were the same to begin with.énélgﬁét they still ought to be
the same. Tﬁé'éuéSEigﬁ "ngﬁ_could you do to Show me that thgy Séiii;
have the same amount" a}ks for a démbﬁétrétionVQx proof of the child's
knowledge, and encourages an inversion responss. Lastly; & question
such as "How.can the wateér in this one bé So miuch taller and st;ii.haée\_
the same amount as this one (standard) ?" really asks for an explanatipn
of the phenomenon: itself, namély of the perceptual change in the appearance
' - ~ / .

of the quantity, and encouragés a compensation Yesponse. Since SE$ ﬁéé
5
o
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income families (Griffing, 1980; Gullo, 19817 Mumbauer & Miller, 1970;

Smith & Dodsworth, 1978); ‘potential social class effects need to be

©  examined. . : .
.o S S S
~ ‘In summary; the present study was designed to explore the following
questions: (a) Can nonconserving children be induced to offer
conserving );Biahafiéﬁé when the format of the conservation pr%tést

is changed? (b) Does the wording of the question on a typical consdvation
task affect the type of justifications offered-by the child? (c) What
. are the €ffects of SES on a task that calls for the verbal articulation
5f‘£ﬁé conservation rule?
 Methods
Subjects
The participants were 48, 4 ;6 6 year old preschool and kindergarten
children from the greater Boston area. Half of thé childrén came from
middle class familiésﬁ the offspring of college educated parents, while
the other half éémé from low income fafilies whose education usually
did not exceed Beyond hidh school. ‘Altogether 23 boys and 25 girls
participated in this study. o _ ?

Experimental Design

The design. inclided three séparate phases: a pretest to establish
the nonconserving status of all the participants, a limited conservation -,

training intervention; and conservation posttests. Following the

pretests, subjects were grouped by SES and aésignéa either to the

training condition or to one .of the two control conditions: a standard

conservation posttest or a nodified conservation posttest. Subjects

in the training group and in one of the control groups received the modified
. 6

O
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: conservation posttest; the second control group received the standarad
posttest version. The modified conservation posttest provided the child
N - o L ) » o f.
with the correct judgment and posed three sets of gquestions designed to

-

eticit identity, inversion and compensation responses, respectively:

The control group that received the conventional format was asked for

its judgment of quantity, %pllowéé By the standard question: "Can you

tett me why?" R
N S . . B
Tasks and Procedures : EAN

Conservation pretests, Day 1. One solid and one liguid quantity

task; each involving a single transformation was presented twice in

—— -t —— /

"I can See that this watér (clay) looks taller (longer) but.does that
mean that it has more water (clay)?" “How much was there & begin with?"
"How mach is there now?" "How did this happen?" "Now I am going to
put’ this water (clay) back the way it was. Now do both have the same

amount of water (clay)?" : ;
conservation training, Days 2, 3 and 4. Tasks ;:é}uded solid and

1iquid guantities. On Days 2 and 3 one of two identical balls of

. - > - .z -
a single transformation per day. On Day 4 the transformation was performed
on liguid quantity. Following the transformation the examiner offered

a conserving judgment: "Even though these two look different, they still

o 7
Qo '
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have the same amount of clay. To insure that the child was paying

aftention to the information given by the examiner; ghé asked the chitd

to repeat the corract judgment: "Can you tell me what I said? What do

you think about what I just said?. Do you think that's possible?" Each
/

task was administered twice: on the first trial the examiner performed

the transformation, on the second trial the child made the transformation:

Modified conservation posttest, Days 5 and 19. Tasks included

three transformations on solid quantity and three. transformations on
liquid quantity. Following each.transformation the examiner offered the

child the correct judgment and presented the following series of

questions: (1) "Can you tell me why they still have the same amount
clay }watérjéﬁ (2) ""How could you show me that they still have the‘same

and transformed stimulus) how would you know that they still have the same

- o ) - . - ’ N >
amount? How can the water (clay) in this one be so much taller and
s+3111 have the Same amoint 53& this one (Etandard)sn o
still have the same amount as this one (standard)? : )
Standard consérvation posttest, Days 5 and 13. The tasks were o

_ identical with the ones described for the modified conservation posttest.

.

_JFollowing each transformation, the examiner asked the child for his

judygment and explanation, following the format described for the conservasion

pretests.

Scoring Criteria

A nonconserving judgment received a score of 0, a conserving judgment

a score of 1 (applicable to the pretest and the Standard control posttest) .

A correct explanation of identity, inversion or compen§ation which

Y

showed understanding but lacked full verbal articulation received a

score of 1; a correct and verbally well articulated formulation received

a score of 2. Subjects who received the modified conservation posttest
L] -

- g
’ ] v 8§ =
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did not receive credit for judgments although their credit for a correct

explanation also reéquired an éxpiicitiy'affirmea éoﬁééfGiﬁé judgment (applicable

to the modified conservation posttest groups) - : |
— Results

Data analyses (ANOVA) indicated that the overall differences between
the groups were statistically significant (p ¥:;6i1§ the treatment effect
(modif ied ccnservation posttesis was an effective Vafigﬁlé but SES was not
statistically significant. Between-group 55&555&55&5 (combined for SES)

)
7

indicated that the comparisons failed to ;?éi& significant differences,

Apparently, the effects of the modified conservation posttest condition masked

the potential effects of the treatment conditiop, (For a distribution of mean
.

insert Table I About Here

Regardin§ the distribution of identity, inversion and compensatio
explanations, the findings indicate that a significant relationship exists

between the type of question and the type of éigé%ﬁééiaa (p < -001), The highest

frequencies were obtained for identity and inversion explanations;, however 46% of

the subjects receiving the modified conservation posttest gave all three tybes
B _ , o
of explanation, v , .
- Discussion ) .
R _ ' U
ThHe results of our study indicate the effective impact of the modified
conservation posttest which elicited conserving ékpi;hatiéhs_from previously

. £

Horicoriserving children. Since the expilanations included identity, inversion
. . - - - . - - - A - B R R - .y v . I 3 P -
considered typicadl of the concrgte operational period can be tapped at an

. structured in a mdnner.that diminishes

earlier age, provided the task i
the role of irrelrvant cues and thus facilitates the emergence of logical
reasoning skills.' Our findings highlight the diverse §£9ﬁiéﬁ Solving stratéegies
which children can apply to the conservation task. The reported prevalence -
i I o Ll
of identity explanations seems to have been

a function of the structure of

g e
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the task and the fbrmat of the question rather than-.an expression of a

primitivé'quaiiéatiVe mode of reaSbni?ggl EheSe‘findings support ﬁiagef;§
cbncépti'o'n that reversible thought processes form the core of the solution
. tg.thé cqnéérvatibn‘probiem, and that‘aii three types of.justifications
smanate from a coordinated and reversible structure: ‘
Thé Einéing that, oGeraii, low incbﬁe children pérformed as Weii ds middle

. class children confirms ‘the generaitiy of the cognitive strategies which we

_ .
- ~ . - . =
‘have uncovered. ~
-
-
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The Effect of Tréatmént aid Social Class. on Conservation Attainment

T . | -
Group ¢ SES N Conservers! Total Score " Mean Score?
\ . . .
Conservation  middle class 8 7 54 6.15
Training low income 8. 5 : 23 . 2,88
. ‘ ]
Modified  niddle class 8 L 35 m
Postrest-only - low income 8 R | - 50 o 6,25
Standard ~ niddle class 8 0 0 0
‘Posttest-only™ low income B 0 o0 0
. ‘ Posttest 2 '
Conservation ‘middle class 8 7 | 49 6,13
fraining ~  low income 8 1 25 3.13
odifted | niddleclass 8 6 BT 5,5
Posttest-only  lov income 8 ‘ 7 , ¥ - 4.88
Standard  niddleclass 8 T ¢ 0,50
Posttest-only  low income 8 : 0 ' A
Noté 1: Subjects who gavejconserving response on at least one of the six tasks of the posttest.
were classified as "eongervers".
. Note 2: Possible range of scores per posttest from 0-12.
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